ILLUSTRATIONS
For readers who may prefer to use metric (International System) units rather than inch-pound units, the conversion factors for the terms used in this report are listed below:
Multiply inch (in.)
foot ( Unusually large amounts of rainfall that began during mid-morning of October 9 and generally persisted until the evening of October 11 caused flooding in many areas in southcentral Alaska. Flooding generally began on the 10th and most streams peaked on the llth (with the exception of larger streams, which peaked later) . The areas hardest hit by the flooding were near Seward on the Gulf of Alaska and the lower Susitna River Valley --west of Talkeetna, southward from Talkeetna to Willow, and then southwest toward Tyonek. The most extensive damage was in Seward and along the Susitna River tributaries that cross the Parks Highway. Total damage has been estimated to be in excess of $20 million; a large part of the damage was to the Alaska Highway system and the Alaska Railroad.
Purpose and Scope
This report presents a brief description of the floods, a summary of pertinent streamflow data, and estimated flood frequencies. Data on the magnitude and frequency of peak discharges and volumes of floodflows are useful to agencies involved in planning and design. The area covered in this report is shown in figure 1 . The peak-discharge measurement sites shown in figure 1 (and more detailed maps of selected portions of the flood area) are in the downstream order system used by the U.S. Geological Survey. This revised report replaces the initial report of 1987. It incorporates additional data not previously available; some of the discharge values, originally called provisional, have been verified and others were changed after additional review. Figure 1. Index to location of peak-discharge measurement sites for flood of October [10] [11] [12] 1986 in Southcentral Alaska. 2
The data in this report were collected as part of the cooperative programs between the Geological Survey and various State of Alaska agencies: Department of Transportation and Public Facilities, Division of Geological and Geophysical Surveys of Department of Natural Resources, and Department of Fish and Game; and in cooperation with Kenai Peninsula Borough and the Municipality of Anchorage. Supplementary funding for the fieldwork and preparation of this report was furnished by the Alaska Division of Emergency Services, Alaska Department of Transportation and Public Facilities, and the Federal Highway Administration. Meteorological data were furnished by Gerald Nibler (1986) of the National Weather Service and an assessment of the flood was made by the Federal Emergency Management Agency (1986) . The U.S. Forest Service and the U.S. Army Corps of Engineers each provide funds for two gaging stations used in the report.
PRECIPITATION
Precipitation totals for the 3-day storm period, October 9-11, are listed in table 1. An isohyetal map ( fig. 2) shows that the rains were concentrated around Seward and in the lower Susitna River basin. Intense rainfall began first in the lower Kenai Peninsula and then moved eastward toward Seward. Precipitation data collected at Seward ( fig. 3A) show that a period of heavy precipitation began the evening of October 9 and continued into the morning of October 11. The heaviest precipitation within a 6-hour period occurred on October 10 from 4 to 10 a.m., during which 6.00 in. of rain were recorded. The 24-hour period between October 10 at 4 a.m. and October 11 at 4 a.m. had 15.05 in. According to U.S. Weather Bureau data (1963), these rainfall totals have return periods of 50 years and of more than 100 years, respectively. Precipitation accumulations for two other stations on the Kenai Peninsula, Kenai and Lawing, are shown in figure 3B . The heavy rains around Seward were caused by a low-pressure trough oriented along 150° west longitude that was blocked by a high-pressure ridge along the coast of British Columbia and southeast Alaska. The resultant storm front was stationary for 36 hours and the combined dynamic actions of the storm and orographic uplift produced a long period of intense precipitation around the Seward area. The system weakened and slowly shifted eastward to cause flood-producing rains near Cordova (Nibler, 1986) about 24 hours later. Accumulated precipitation at the Cordova Airport weather station is shown in figure 3D .
The unusually large precipitation in the vicinity of Talkeetna and Willow had an added factor in its cause (Nibler, 1986) . A moisture-bearing jet in the lower atmosphere moved northward from the Kenai Peninsula, into upper Cook Inlet and Susitna Valley. During this time, a low-pressure trough over Barrow and an associated cold front moved southeastward across interior Alaska towards Fairbanks. When the two systems met, the circulation pattern of the trough was superimposed on the northward-moving jet of moist air and turned it eastward. This resulted in exceptionally heavy rains along the western slopes of the Talkeetna Mountains and in the Susitna Valley west of Talkeetna. The largest 6-hour precipitation observed at the Talkeetna precipitation gage was 1.78 in. between 10 a.m. and 4 p.m. on October 10; the greatest 24-hour amount observed was 5.14 in. from 10 a.m. on October 10 to 10 a.m. on October 11. These values have return periods of 10 and 100 years, respectively (U.S. Weather Bureau, 1963 and Nibler, 1986) . The precipitation at three sites in the area is graphed in figure 3C .
The freezing levels during this storm period were at comparatively high altitudes. For example, freezing levels during the early morning of October 10 were at about 7,000 ft at Fairbanks and Anchorage. In contrast, freezing levels the night of October 8 were at ground level at Fairbanks and at 3,000 ft over Anchorage. Normally, most precipitation in October at higher altitudes occurs as snow. (See Nibler, 1986.) DISCHARGE DATA Peak Stage and Discharge Table   Peak stages and discharges were determined at many gaging stations, creststage gage sites, and miscellaneous sites affected by the October floods. Table  2 lists the data for these sites. The site numbers shown in table 2 correspond to the numbers on figures 1, 4, 6, 8, and 10, which show site locations. Table  2 includes information about: (1) the downstream order station number; (2) the stream name and location; (3) drainage area; (4) the period of record during which systematic collection of discharge data occurred, and at a few sites, the year that peak discharge data were collected during prior outstanding floods; (5) date, peak stage (gage height), and discharge for the maximum flood previously documented; and (6) the date, peak stage (gage height), and discharge for the October 1986 flood.
The indicated recurrence interval, or frequency, of the floods (table 2) is the average number of years between floods with maximum discharges equal to or greater than those of October [10] [11] [12] 1986 . A given recurrence interval does not imply that it will be that many years before a flood of that magnitude occurs again. In fact, floods of similar or greater magnitude can occur in the same year or the following year. Recurrence intervals are the reciprocal of the probability of a flood event, of a given size or larger, occurring during any given year. That is, a 100-year flood has a 0.01 probability or 1 percent chance of occurring in any one year. All frequencies, or recurrence intervals, were determined from station data using log-Pearson III frequency analysis procedures described by the Water Resources Council (1981) . Individual station frequency curves used the "skew" and "standard deviation" statistics computed by Lamke (1979) . Most of the stations have short periods of record; the recurrence interval for these stations is shown as a range in years or qualified as "about"; a ratio of the October maximum to the computed 100-year flood discharge is shown for three stations, Montana (57) and Caswell Creeks (60) and Deshka River (65), with recurrence intervals greater than 100 years. (Hereafter, the site numbers, for example (57) and (60) Discharge data for October 1986 were computed for six selected streamgaging stations, at which the peak of the period of record occurred during the month. Daily discharges for the month along with gage height and discharge data sufficient to prepare hydrographs for the flood period are presented later in 1966-66 1966-1985-1973-1980-1958-1960-1984-1963-1966-74, 79-1954-66, 64-1967,70, 74,77,86 1970,74, 77,85,66 1963-1948-77 1963-70, 1976 1950-63 1848-1965-1968-78. 80-63.85-1970, 1980- ... Drainage area varies with position of terminus of Nuka Glacier. Peak occurred during e period of questionable gage-height record, Oct. 10-15. highest recorded in the period, but e higher peak discharge may have occurred Glacier-dammed lake outburst flood.
Backwater from Kenal Lake. Maximum stage might have occurred prior to maximum dlsharge. Ratio to estimated discharge of a flood with a 100-year recurrence interval. Probably greater than 100-year flood discharge; extraordinary channel changes. Gage-height earlier.
shown was the tables 3, 4, and 5; discharge hydrographs for October 9-15, were graphed and also are shown later in the report. Alaska Daylight Savings Time (ADST) is used throughout the report.
FLOOD DESCRIPTION
The greatest rainfall intensity in the lower Kenai Peninsula occurred the afternoon and night of October 9 (see Homer [10] , fig. 5 ); the storm then moved eastward to Seward, where the highest intensities were at mid-morning of October 10 ( fig. 3A) . The center of heavy rainfall then moved northward to the Anchorage area on the afternoon and evening of October 10 (see fig. 9 ). In the Susitna River basin, still farther north, the high intensity precipitation began the morning of October 10 and continued throughout the day ( fig. 3C ). To the southeast near Cordova, the highest 6-hour intensities occurred during midmorning of October 11, 1986 ( fig. 3D ). The description of the flood will generally follow the above sequence. (24), and Bradley River near tidewater (25) exceeded all prior maximums . These stations have seven or fewer years of flood record except for Bradley River (23), which has 27 years. Upper Bradley River (22), which originates at Nuka Glacier, had a peak discharge of 2,530 ft s /s with an estimated recurrence interval of about 10 years. The peak recurrence interval downstream at Bradley River (23), at the downstream end of Bradley Lake, was 50 years. Much of the flood flow probably was from Kachemak Creek, which begins at Kachemak Glacier; this stream has about 80 percent of the drainage area tributary to Bradley Lake.
Discharge data for Upper Bradley River (22) are presented in table 3 and a discharge hydrograph is shown in figure 5 . Precipitation at Homer [10] was less than in the Bradley River drainage ( fig. 2 ), but the timing of the highest intensities probably coincides. The peak discharge occurred just after midnight October 9. The increase in discharge ( fig. 5 ) on the afternoon of October 10 might have been caused by fringes of the storm around Seward [8] (figs. 3 and 5) or the rise might be due to snow and glacier melt resulting from above-freezing temperatures at high altitudes. The gaging station is at an altitude of about 1,200 ft above sea level.
Southwest of Bradley Lake, about 14.3 in. of rain fell at Tutka Bay Lagoon [9] during the 3-day storm period; this was the second highest recorded rainfall in southcentral Alaska. The 6 p.m. reading on October 10 was 10.31 in.; the gage is read once daily at 6 p.m. (ADST). (See U.S. Dept. of Commerce, 1986.) However, peak discharge at Barbara Creek near Seldovia (21), which is about 9 mi northwest of the Tutka Bay precipitation gage, was not as high as that of November 29, 1983 . The recurrence interval of the peak discharge, 1,590 ft s /s, was about 10 to 15 years. West of Homer, along the Sterling Highway, peak discharges at gaging station, Anchor River near Anchor Point (27) and Anchor Figure 4.--Rainfall measurement sites 9 to 11 and peak-discharge measurement sites 20 to 28, Bradley Lake to Homer. Figure 5.--Flood discharge hydrograph and concurrent 6-hour storm precipitation at selected sites in Kenai Peninsula. See table 3 for discharge data.
River at Anchor Point (28), had recurrence intervals of 5 and 25 years, respectively. There was some minor erosion along Anchor River, which had much higher peak discharges on November 29 and 30, 1983. North of Homer, the maximum peak flow of record occurred at Beaver Creek near Kenai (39) and had a 20-year recurrence interval. Peaks at the sites mentioned above occurred October 10, except at Beaver Creek, where the peak occurred on October 11. (See fig. 3B for accumulated precipitation at Kenai.)
Seward Area Streams
Within southcentral Alaska, the largest rainfall totals ( fig. 2 ) and greatest rainfall intensity ( fig. 3 ) occurred in the vicinity of Seward ( fig.  6 ), where it caused widespread catastrophic flooding. Landslides in the steep mountains bordering Resurrection Bay, eroding and migrating channels , and the subsequent deposition of debris compounded the problems caused by flood inundation. Most of this discussion of Seward area flooding is based on information provided by the authors' U.S. Geological Survey colleagues (Jones and Zenone, 1988) . The record-breaking rains at Seward (see fig. 3 and earlier discussion in "Precipitation 11 ) caused widespread flooding near the mouth of Resurrection River and in streams tributary to Resurrection Bay. Peak discharge and stage at two Resurrection River sites, Exit Glacier bridge (9) and the discontinued gaging station at Seward (10), were only slightly higher than previously observed peak discharges. Neither of these sites has enough data to compute a recurrence interval.
The most severe damage and flooding were caused by streams tributary to Resurrection River near its mouth and by other small streams flowing into Resurrection Bay. Flood debris and alluvial sediment in the fast-moving streams clogged channels at bridges and culverts. This action resulted in overtopping and erosion of bridge approaches and railroad and highway embankments, interruption of highway and rail transportation, and damage or destruction of businesses and residences. The floodwaters caused noticeable erosion along the channels of several short, steep mountain streams and resulted in the subsequent deposition and channel migration in alluvial fans that have formed at the mountain front. Landslides on the steep mountain slopes bordering the headwaters of several streams deposited material in their channels and temporarily blocked streamflow. Surge releases of stored water and mass movement of earth, rock, vegetation, and water occurred when the temporary dam was overtopped and eroded; these surges produced peak discharges substantially in excess of previously observed flows. Measurement sites (6), (11), (13), and (19), at which the peak discharge was affected by storage releases are footnoted in table 2.
The greatest peak discharge from the surge release of a debris dam occurred at Godwin Creek (6), where the discharge was estimated as 30,000 ft 3 /s. The unit runoff rate from the 13.8 square-mile basin was about 2,200 (ft 3 /s)/mi 2 . Boulders as large as 8 ft in diameter were transported by the flow and subsequently deposited as the slope decreased near the mouth of Godwin Creek on Fourth of July Creek alluvial fan. The computed discharge could be too high because the channel at the survey site might have eroded after the peak stage occurred. Proceeding counter-clockwise around the head of Resurrection Bay, the next drainage basin is that of Sawmill Creek; flood discharge was determined at site (7), where the flow was confined, and downstream at Nash Road at site (8). The approximate discharge of 4,000 ft s /s at Nash Road is the combined flow through the main bridge, No. 855, a secondary bridge, No. 854, and flow that bypassed both bridges and overtopped Nash Road.
The next major basin is Salmon Creek, which is tributary to Resurrection River just upstream from its mouth. Lost Creek is the largest contributor to Salmon Creek; Grouse Creek and Bear Creek are the largest Lost Creek tributaries. Bear Creek did not have a substantial flood peak because it drains Bear Lake, which was at a seasonal low-lake level. Discharges were determined at sites (11) through (16) in the Salmon Creek basin (table 2 and fig. 6 ). Salmon and Lost Creeks join just downstream from site (14) on Salmon Creek. The only site that has prior record is Lost Creek near Seward (11). The estimated peak discharge of Lost Creek, 14,000 ft s /s, was affected by the release of dammed water; recurrence intervals for this type of flood cannot be determined by standard flood-frequency analysis. Grouse Creek washed out small sections of the Seward Highway in a 1-mile distance. Downstream from Lost Creek, floating debris and logs in Salmon Creek jammed in the pilings of the Alaska Railroad bridge, mile 6.0, and the pilings were sheared. Railroad bridges downstream, at miles 4.8 and 3.7, were blocked and several hundred feet of track and embankment were washed out; extensive residential flooding occurred and subdivision roads were washed out. The peak flow of Salmon Creek at Nash Road (16) (10,300 ft s /s), includes inflow from Box Canyon Creek, which was diverted during the flood into Clear Creek (15) --peak discharge, 2,800 ft s /s --and which then entered Salmon Creek. The total flow past Nash Road included about 4,000 ft s /s of flow through the bridge, about 6,000 ft s /s that overflowed the road, and bypass flow of about 300 ft s /s that washed out Nash Road farther east.
Box Canyon Creek flood flows were not entirely diverted into Clear Creek; some of the remainder entered Resurrection River in a channel flowing south beside the Seward Highway embankment, inundating residential and commercial property. Still farther upstream along Resurrection River and Exit Glacier Road on the north bank, high flows in the steep mountain tributaries (including Box Canyon Creek) resulted in washouts, road overflow, and clogged bridges. The peak discharge, 19,000 fts /s, at Resurrection River at Seward (10) is the total flow through the three highway bridges upstream of where Salmon Creek enters. The combined flood flows of Resurrection River and Salmon Creek caused extensive damage to residential and commercial property.
Several streams in Seward originate on the steep slopes of Mount Marathon. Japanese Creek, immediately south of Resurrection River, has a history of flooding along its alluvial fan. The flooding is often compounded by landslides and debris flows. Flood-fighting efforts by Seward bulldozer operators on October 10 and 11 contained the creek within its most recent trench at the apex of the fan. The next stream to the south is not named on topographic maps, but is called Rudolph Creek (17) in table 2 of this report. The peak discharge of 1,020 ft s /s for 1 mi 2 was the highest unit runoff measured in the vicinity of Seward from a basin that did not have a landslide dam upstream. Flood flows in Rudolph Creek and from several small tributaries washed out city streets and culverts, deposited coarse sediment in a lagoon and the small boat harbor, and eroded new channels along the base of Japanese Creek fan. In the Seward area, Spruce Creek (19) has the only continuous long-term (20 years) flood record. During the October 1986 storm, a massive debris avalanche occurred just upstream from the gaging station site. An estimated 3 million ft 3 of material was removed; the remaining scar on the steep northern slopes of Spruce Creek canyon is about 0.7 mi long and averages about 0.1 mi wide. The avalanche material, including large trees, blocked the stream. When the temporary dam was breached, lateral bank and channel erosion resulted in the 0.3-mile reach from the former dam to the head of Spruce Creek fan. Cross sections ( fig. 7A ) surveyed at the gage partially illustrate lateral scour on the north (left) bank. Farther downstream, flood flows on the alluvial fan were diverted northward by trees (from the avalanche area) deposited along the south channel bank, which prevented damage to the Sewage Treatment Plant. Inflow into the temporary catchment formed behind the avalanche debris dam was 5,420 ft s /s; the peak outflow of 13,600 ft s /s includes the sudden release of water temporarily in storage before the debris dam failed.
Kenai Lake Tributaries
Flooding generally was less severe north of the divide on the Seward Highway between Seward and Kenai Lake. Peak discharges were determined at four sites, (29) to (32), on streams that flow into the upper end of the lake. An outstanding peak of 2,550 ft s /s occurred at Sixteen Mile Creek (30); its headwaters lie between those of Grouse and Lost Creeks, which flow southward toward Seward. Unit runoff from Sixteen Mile Creek (30) was twice that in Grouse Creek (12) --800 and 400 (ft s /s)/mi 2 , respectively. Sixteen Mile Creek is a Snow River tributary, which enters between the gaging station, site (29), and site (31) at the two Seward Highway bridges across Snow River at the head of Kenai Lake. Peaks on Snow River are usually caused by outbursts from a glacierdammed lake in the headwaters. The last glacier-dammed breakout peak was December 2, 1985; the peak discharge was 12,000 fts /s at site (29) . Maximum recorded discharge at this site was the August 31, 1967 outburst peak of 55,000 ft 3 /s. The October 11, 1986 peak, 17,500 ft s /s, was from storm runoff and was not from an outburst flood.
Peak flow in Snow River decreased in the intervening area between the gage and the highway bridges.
A crest-stage gage has been operated at Porcupine Creek near Primrose (32) since 1963. The peak of record, 4,000 ft s /s, occurred on October 11, 1986. The stage-discharge relation changed because of changes in the channel cross section, lateral scour, and channel fill during the flood (fig. 7B ). The first cross section shown in figure 7B is just downstream from the apex of an alluvial fan, which has formed where the steep upstream-channel slope decreased as the stream approached its mouth; the second cross section is 420 ft downstream and just upstream from Kenai Lake. Normally, during extreme floods, the peak stage of Kenai Lake occurs after the peak on Porcupine Creek and backwater occurs at the crest-stage gage. During the 1986 flood, peak stages and discharges were reduced by lake storage in streams with lakes upstream, because lake levels prior to the storm period were at a seasonal low.
The Trail River near Lawing (33) gage essentially measured the stage of lake levels in Lower Trail Lake; Upper Trail and Grant Lakes provided additional upstream storage. The nearby precipitation gage at Lawing [13] had a 3-day total of 8.10 in. for October 9-11 (table 1), 8.00 in. of which fell between 4 p.m. on October 9 and 4 a.m. on October 11 (Nibler, 1986) (fig. 3B ) .
Stage at Trail River (33) rose from 4.20 ft (discharge about 300 ft s /s) at 4 p.m. October 9 to 9.0 ft at 9 a.m. October 11 and to a maximum of 9.7 ft, from high-water marks, on the morning of October 12 (Nibler, 1986) . Peak discharge was about 4,800 ft s /s, based on the prior stagedischarge relation at this discontinued U.S. Geological Survey gaging station. Farther north, the discontinued crest-stage gage site Quartz Creek at Gilpatricks (34) had its highest known discharge in 25 years of observation since 1962. The effect of lake storage on peak discharges can be demonstrated by comparing the recurrence intervals at Trail River to those at Porcupine and Quartz Creeks; which were 5, 80, and 50 years, respectively.
Going downstream along Kenai Lake and River, precipitation generally decreased ( fig. 2 and table 1 ). The effects of lake storage on the Kenai River peaks are shown by the delayed October 14 peak at Cooper Landing (37) , which only had a 4-year recurrence interval, and by the October 18 peak at Soldotna (38), which had less than a 2-year recurrence interval.
Anchorage
The storm did not significantly affect the Anchorage area. The measurement sites in the vicinity of Anchorage, at which peak discharge and precipitation data were obtained, are shown in figure 8 . The recurrence intervals of the seven sites, (4) and (40) to (45), for which peak discharge data are shown ranged from less than 2 years to 15 years.
Flood hydrograph data and discharge tables (table 4) were compiled for two sites, Campbell Creek near Spenard (42) and East Fork Eklutna Creek near Palmer (44). The October 11 peak discharge on Campbell Creek was the highest in 21 years of record; recurrence interval was about 7 years (S. H. Jones, U.S. Geological Survey, written commun., 1987) , as determined from a recent analysis using flood records collected throughout the Campbell Creek basin. Concurrent 6-hour rainfall amounts at Anchorage Airport [24] are shown with the discharge hydrograph ( fig. 9 ). (44) is included because the drainage basin is at a relatively high altitude (average basin altitude, about 3,900 ft); the Geological Survey operates a weather station at the gage site, which is at an altitude of approximately 1,100 ft above sea level. Streamflow was at a seasonal low of 73 ft s /s on October 9. Nighttime temperatures were below freezing during the period of October 5-9. However, temperatures increased to the 40 to 50 °F range in the morning of October 9 and increased still further to about 60 °F on October 10. The increased temperature and 0.25 in. of rain on the morning of October 10 caused streamflow to rise significantly to 400 to 500 ft s /s. Later rains and continued high temperatures resulted in a peak discharge of 1,500 ft 3 /s at 5:30 a.m. October 11. (The effect of high-altitude rainfall and accompanying high air temperature on runoff from the glacier area, 19 percent of the basin of East Fork Eklutna Creek, is not known.) 
The hydrograph at East Fork Eklutna Creek near Palmer

Wasilia and Lower Susitna Valley
The area affected by the flood is shown in figure 10 . Some tributary streams to Knik Arm and Cook Inlet east of the Susitna River mouth had high flows. Recurrence intervals ranged from less than 2 years to about 3 years for the peak discharges of these streams. Rainfall increased going northwestward from Wasilla toward Willow and the recurrence intervals of peak discharges on Little Susitna River near Houston (50) and Deception Creek near Willow (63) were in the 10-to-15-year range.
The heaviest rainfall in the Susitna River basin occurred around Talkeetna ( figs. 2 and 3C ). Recurrence intervals of flood peaks increased from less than 2 years to almost 50 years moving downstream from Susitna River at Gold Creek (52), past Chulitna (53) and Talkeetna Rivers near Talkeetna (54), and to Susitna River at Sunshine (55). The discharge hydrograph of the flood for Talkeetna River (54) is plotted in figure 11 (values listed in table 5 ). The previous maximum discharge of record, on August 10, 1971, was less than the October 11, 1986 peak at the Talkeetna River gaging station. However, the 1971 peak at Susitna River at Sunshine (55) was more than the 1986 peak because the contribution from the upper Susitna River basin was larger during the 1971 flood (Lamke, 1972) .
Severe flooding occurred in small streams west of Talkeetna. The 27-square-mile drainage basin of Rabideux Creek near Sunshine (56) had a unit runoff of 100 (ft s /s)/mi 2 . However, the unit runoff of 110 (ft s /s)/mi 2 at Moose Creek near Talkeetna (64) was the highest in the Susitna basin; recurrence interval of the Moose Creek peak discharge was 100 years. Southward from Talkeetna, flood damage along the Parks Highway was concentrated between Sunshine and Willow. The highway and railway bridges on Montana Creek were washed out and travel in the area was interrupted for a week. Peak discharge at Montana Creek near Montana (57) was 15,300 ft s /s; and the recurrence interval of the peak was determined to be greater than 100 years. The ratio of the maximum discharge in October 1986 to the peak discharge of a 100-year flood is 1.3 to 1. Figure 11.-Flood discharge hydrographs and concurrent 6-hour storm precipitation at selected sites in Susitna River basin. See table 5 for discharge data. Moose Creek is a major tributary of the Deshka River. The gaging station on Deshka River near Willow (65) was washed out; overbank flood flows were spread out, slow-moving, and deep between the gage and 8 mi downstream at the mouth. Peak discharge was 48,000 ft s /s. This discharge is about 1.3 times the estimated 100-year flood discharge. Skwentna River near Skwentna (66) had a peak stage of 17.3 ft, using highwater marks at the site (see fig. 1 for location). The stage -discharge relation in use when the station was discontinued, was used to determine that discharge was 69,000 ft s /s, which is higher than any peak discharge observed in 22 years of operation. A peak discharge of this size has a recurrence interval of 100 years. The maximum discharges at stations downstream near Susitna Station, Yentna (67) and Susitna Rivers (68), had recurrence intervals of about 10 and 40 years, respectively. The flood hydrograph of Susitna River at Susitna Station is shown in figure 11 . (See table 5 for discharge data.)
Flooding also occurred in the small streams within the area between the Susitna River mouth and Tyonek ( fig. 1 ). The precipitation gage at Beluga [43] had a total 3-day storm rainfall of 6.35 in. (table 1) , most of which fell in the 24-hour period prior to 4 p.m. (ADST) on October 10 (U.S. Dept. of Commerce, 1986) . Three discontinued stream-gaging stations west of the Susitna River mouth were checked for flood evidence. Two of the three sites had peak discharges higher than were experienced during their periods of operation. Channel changes at Capps Creek below North Capps Creek near Tyonek (69) were so extreme that a peak discharge value could not be determined. Based on the flood stage from high-water marks at the gage site and the prior stage-discharge rating at the gaging station, the discharge was estimated to have been greater than 1,200 ft s /s. This is twice as high as any peak experienced in the 6 years of prior flood record. The recurrence interval of the October 10 flood at Chuitna River near Tyonek (70) probably was in the 50-to-100-year range. Unit runoff rates at both of these stations were near or greater than 100 (ft s /s)/mi 2 . Chakachatna River near Tyonek, the other site that was checked, did not have any evidence of extraordinary flooding.
Prince Will Jam Sound
Precipitation ranged from 3.26 in. at Valdez [3] to 12.57 in. at Cordova North [2] (table 1). The only reported flood damage was locally in Cordova. Peak discharge at Power Creek near Cordova (1) ( fig. 1 ) had a recurrence interval of 3 years. The recently re-established gage at Solomon Gulch near Valdez (3) experienced high flows. The maximum daily discharge of the October flood was almost as high as the maximum instantaneous peak of the 7 years of prior flood record. The stream (and Solomon Gulch Lake) are currently being used for a hydropower plant. A dam was constructed at the lake outlet to increase storage. The discharge over the flood spillway was determined at the gage on Solomon Gulch Bypass (2) and was 1.4 times as great as the previous instantaneous maximum. The streams around western Prince William Sound did not have especially high peaks.
